
MRI  

MRI stands for Magnetic Resonance Imaging. 

MRI uses strong magnetic field and radio waves to obtain images of many 
types of soft tissues. When the radio signal is beamed through a body, 
hydrogen in the water molecules of the body absorbs the energy. The 
molecules then produce small radio signals by re-emitting the energy 
absorbed. 

(Hydrogen atoms have an inherent magnetic moment as a result of their 
nuclear spin when placed in a strong magnetic field of around 3 Tesla, the 
magnetic moments of these hydrogen atoms tend to align with the 
magnetic field. For hydrogen nuclei, a typical 1.5T MRI field, the resonant 
frequency is approx 64 Mhz) 

MRI is based on the principle of Nuclear Magnetic Resonance (NMR). 

 

(   NMR : 

The magnetic moments of body tissue are randomly aligned and have 
zero net magnetization (M=0). 

When any material is placed in a magnetic field ‘B0’, the randomly 
oriented nuclei tends to align either parallel or anti parallel with the 
direction of an applied magnetic field. There is slight excess of nuclei 
aligned parallel with the magnetic field and this gives that tissue a net 
magnetic moment M0.  It is this difference in a magnetic moment that 
accounts for the nuclear resonance signal on which the imaging is based. 

RF signal is applied to force the magnetic moments of the nuclei to 
partially or completely align perpendicular to the applied field. When the 
applied RF field is removed, the magnetic moments of the nuclei slowly 
moves in the static field as they realign. This realignment generates an RF 
signal at a resonant frequency determined by the magnitude of the 



applied field. This signal is detected, processed and used to generate an 
image for display and record. ) 

Procedure : 

MRI examination/process can last from 10 min to 1 hour depending upon 
the tissue being examined. The patient is placed inside a large cylinder 
shaped magnet. (closed system). 

Nowadays open system MRI machines are developed. Open systems has 
field strength of 0.2/0.3 T .Closed system has field strength of 1.5 T. 

The radio signal is turned on/off at irregular intervals. There are 2 to 6 
sequences lasting 2-15 minutes. 
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MRI is the best diagnostic tool for imaging soft tissues of the brain, blood 
vessels of neck, examining the heart, liver, kidneys, spine, bladder, wrists, 
shoulder joints etc. It provides excellent contrast details between 
different tissues 


